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(54) (TITLE OF THE INVENTION) CHARGING APPARATUS FOR A 
FLASH-LIGHTING CAPACITOR 
(57) (ABSTRACT) 

[Object] m a charging apparatus for a flash - lighting 
capacitor, it is possible to extend the time the main capacitor 
voltage drops from a full-charge voltage to a flash - lighting 
allowing voltage due to natural discharge. The occurrence of 
release time lag is decreased upon taking a picture with flash 
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lighting . 

[Structure] After the main capacitor is charged until the full 
charge voltage is reached, the charging is interrupted. After 
the lapse of a predetermined time, additional charging is again 
made until a full charge voltage is reached. Due to this, the 
main capacitor is positively fully charged and enabled to make 
delay the charge - vol tag e drop time of the main capacitor. 
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[CLAIMS] 

[Claim 1] In a charging apparatus for charging a main 

capacitor for flash lighting, a charging apparatus for 

i 

£ lash - 1 ighting capacitor comprising: 

voltage detecting means for detecting a charge voltage 
of the main capacitor; and 

charging control means for interrupting charging when 
a detection voltage by the voltage detecting means reaches a 
predetermined voltage and resuming the charging after a lapse 
of a predetermined time thereby making a charging until a 
predetermined voltage is reached. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a main - capaci tor 
charging apparatus for flash lighting to be used on a camera 
built therein with flash. 
[0002] 
[Prior Art] 

The charging apparatus of main capacitor for flash 
lighting of this kind, usually, detects a charge voltage of 
a main capacitor, to perform charging until the charge voltage 
reaches a predetermined full charge voltage higher than a flash 
lighting allowing voltage. Meanwhile, there is a charging 
apparatus that, for the purpose of simplifying the charge 



detecting circuit, amain capacitor is charged and the charging 
is continued for a constant time after the charge voltage 
reaches a flash lighting allowing voltage, to stop the charging 
after elapsing the constant time {see JP- A- 63 - 264735 for 
example) . 
[0003] 

Even in case the main capacitor is charged to a full 
charge voltage by using such a charging apparatus, the 
main-capacitor voltage after stopping the charging gradually 
lovers due to natural discharge. Consequently, in the case 
of making a pic ture - taking requiring flash lighting with a time 
interval equal to or greater than a time that the main - capacitor 
voltage drops from a full-charge voltage level to a flash- 
lighting allowing voltage level (referred to as a charge- 
voltage drop time), there is a need to re-charge the main 
capacitor. Thus, immediate pic ture - taking with flash 
lighting is impossible during release operation, causing a 
release time lag. Consequently, it is the conventional 
practice to take great a difference between a ma in - capaci tor 
full-charge voltage level and a flash - 1 ighting allowing 
voltage level (hereinafter, this is referred to as a level 
difference) (conventionally set at a 30V difference) in order 
to increase the charge - vol tage drop time to a possible long 
extent. Due to this, the main capacitor requires one having 
high-voltage and great capacity, making the shape great. 
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[0004] 

[Problem that the invention is to Solve] 

However, there is a recent advancement toward reducing 
the size of cameras. From the request for using a small size 
of main capacitor, the allowable high voltage of main capacitor 
naturally suffers restrictions, making it impossible to take 
the above level difference sufficiently great (e.g. setting 
at 10V difference) . In such a case, if the main capacitor is 
insufficiently charged (in the charging scheme by a 
conventional device as mentioned above, it is not easy to make 
a full charging to the main capacitor without excess or 
insufficiency), the charge voltage drop time shortens. The 
main capacitor voltage becomes equal to or below the 
flash- lighting allowable voltage in a short time, increasing 
the frequency causing a release time lag as noted above. 
Meanwhile, the above charge voltage drop time tends to become 
further shorter immediately after the first charge after the 
state no charge to the main capacitor has been made over a long 
time . 
[0005] 

The present invention has been made in order to solye 
the foregoing problem, it is an object thereof to provide a 
capacitor charging apparatus for flash lighting that, by 
changing a charge scheme to the main capacitor for flash 
lighting, full charging to the main capacitor is made positive, 
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wherein, even in case the difference between a main - capaci tor 
full-charge voltage level and a f lash - 1 igh ting allowing 
voltage level is set small by using a small - sized main capacitor, 
it is possible to extend the time the main - capaci tor voltage 
drops from a full-charge voltage to a flash - lighting allowing 
voltage due to natural discharge, thus eliminating the 
possibility of causing a release time lag during picture taking 
with flash light. 
[0006] 

(Means for Solving the Problem] 

In order to achieve the above object, the present 
invention comprises, in a charging apparatus for charging a 
main capacitor for flash lighting, voltage detecting means for 
detecting a charge voltage to the main capacitor; and charging 
control means for interrupting charging when a detection 
voltage by the voltage detecting means reaches a predetermined 
voltage and resuming charging after a lapse of a predetermined 
time thereby making a charging until a predetermined voltage 
is reached. 
10007] 
(Operation] 

According to a capacitor charging apparatus for flash 
lighting having the above configuration, charge control means 
makes a charging to a main capacitor until reaching a 
predetermined voltage ( ful 1 - charge voltage level), and 
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thereafter interrupts the charging. After the lapse of a 
predetermined time, additional charging is made again until 
a predetermined vol tage ( ful 1 • charge vol tage level ) is reached. 
Due to this, full charging is positively made to the main 
capacitor, thereby increasing the time the main capacitor 
voltage drops from a full-charge voltage level to a flash- 
lighting allowable voltage level. 
[0008] 

[Embodiment] 

Hereunder, one embodiment the present invention is 
substantiated will be explained with reference to the drawings . 
Fig. 1 is a block diagram of a charge apparatus according to 
the present embodiment. A charge apparatus 1 is configured 
with a CPU 3 of a microprocessor for controlling to charge a 
main capacitor 2 for flash lighting, a flash boosting DC-DC 
converter 4 operating on a boost control output from the CPU 
3 and for charging the main capacitor 2, a charge - vol tage 
detecting circuit 5 using an ana 1 og - d i gi ta 1 (A/D) converter 
and for detecting a charge voltage on the main capacitor 2, 
an E 2 PROM 6 stored with various kinds of data, and so on. The 
E PROM 6 is stored, as flash boosting data, with two charge 
voltage values of a full-charge voltage level of the main 
capacitor 2 and a flash- lighting allowable voltage level, and 
the predetermined time for carrying out control that, after 
charging to the full-charge voltage level, the charging is 



interrupted and, a f ter elaps ing a prede termined t ime , charging 

is again r\ade to the full-charge voltage level. 

[0009] 

In the above configuration, the charge voltage to the 
main capacitor 2 is converted to a proper numeral by the A/D 
converter of the charge- vol tage detecting circuit 5, and 
transferred as a correct charge - vol tage value to the CPU 3. 
Based on this data, the CPU 3 carries out control of the 
flash-boosting DC-DC converter 4. Due to this, the main 
capacitor 2 is placed under charge control. The charge voltage 
to the main capacitor 2 is determined by the charge -voltage 
data stored in the E 2 PR0M 6. 
[0010] 

This charge control operation is explained with 
reference to a flowchart of Fig. 2. After charging to the main 
capacitor 2 is started, the CPU 3 detects a charge voltage of 
the main capacitor 2 through the charge - vol tage detecting 
circuit 5 (#1) . At the time that the charge voltage reaches 
a full-charge voltage, the charging is once stopped (#2). 
After standby for a constant time (herein 250 ms) based on the 
time data stored in the E 2 PROM 6 (#3), additional charging is 
started (#4) . Subsequently, the charge voltage is detected 
(#5), and the charge is completed at a time the full-charge 
voltage is again reached. Incidentally, the charging to the 
main capacitor 2 by the CPU 3 is implemented when the detection 
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voltage on the main capacitor 2 goes below the flash- lighting 
allowable voltage stored in the E 2 PROM 6 in the state the camera 
is usable and power is on. 
[0011] 

Fig. 3 is a time chart showing a transition of the charge 
voltage to the main capacitor 2, in the case of the charge scheme 
according to the present embodiment. Fig. 4 is a time chart 
showing a transition of the charge voltage to the main capacitor 
2, in the conventional charge scheme. Fig. 5 is a figure 
showing, with comparison, a voltage transition in time passage 
on the main capacitor 2, in the present embodiment case having 
additional charging and in the conventional charging case not 
having additional charging. Fig. 5 is an experimental 
determination of a voltage change on the main capacitor 2 in 
time passage under natural discharge immediately after full 
charging, after elapsing one day from the preceding charge. 
As can be seen from the same figure, in the, case having 
additional charge, it is possible to extend (make delay) the 
time the voltage on the main capacitor 2 drops from a 
full-charge voltage level to a flash-lighting allowing voltage 
level as compared to the case not having additional charging. 
In this example, the f lash - 1 ight ing allowable voltage can be 
held longer by approximately 90 seconds. This time nearly 
corresponds to the auto power off function (the function for 
automatically turning off power when the camera is not operated 
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for a constant time, e.g. 3 minutes) provided on the camera, 

thus improving the convenience in use. 

[0012] 

Next, the charging control according to a modification 
is explained with reference to a flowchart of Fig. 6. In this 
embodiment, the second additional charging is managed in time. 
Also, by changing the charging time depending upon a lapse of 
time from the preceding charging, charging is further 
appropriated. Namely, after charging to the main capacitor 
2 is started, the charging voltage is detected (#21) . When 
the charging voltage reaches a full-charge voltage, charging 
is once stopped (#22). After standby for a constant time 
(herein 250 ms) according to the data stored in the E 2 PROM 6 
(#23) , it is examined whether it is within a predetermined time 
(e.g. 12 hours) from the preceding charging or not (#24). If 
it is within 12 hours from the preceding charging (YES at #24) , 
additional charging is commenced (#25) . After standby for 200 
ms (#26), the charging is stopped (#27), thus completing the 
charging. Meanwhile, if it exceeds 12 hours from the preceding 
charging (NO at #24), additional charging is started (#28). 
After standby for 300 ms (#29) , the charging is stopped (#27) , 
thus completing the charging. Incidentally, the preceding 
charging date and time (or a lapse time from the preceding 
charging) and additional charging time are previously stored 
in the E 2 PR0M 6. 
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[0013J 

As i.n the above, the reason of taking an additional 
charging time long when the lapse time from the preceding 
charging is long is because, when the lapse time from the 
preceding charging is long, the voltage drop is great upon 
temporarily stopping the charge at #23. In this manner, by 
managing the additional charging in time and changing the 
additional charging time depending upon a lapse time from the 
preceding charging, it is possible to implement further 
positive full charging. 
[0014] 

Incidentally, in the above embodiment, the charge 
voltage to the main capacitor 2 is detected by the A/D converter. 
Accordingly, even in the case that the difference is small 
between two voltage levels of a full-charge voltage level of 
the main capacitor 2 and a flash- ligh ting allowable voltage 
level, it is possible to correctly set a full-charge voltage 
level and a f la sh - 1 ighting allowable voltage level. 
C 0015) 

Meanwhile, the present invention is not limited to the 
above embodiment configuration but can be modified in various 
ways. For example, the means for storing various kinds of data 
may use other memory means than the E 2 PROM 6. Meanwhile, the 
charge stop time (standby time) after reaching the first 
full-charge voltage is not limited to 25 0 ms but may be properly 
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set depending upon the characteristic of the main capacitor 
2, battery .capacity and the like. Also, the time of additional 
charging in the above modification may be properly set. 
Furthermore, additional charge time may be divided into three 
stages or more, depending upon a lapse time from the preceding 
charging . 
[0016] 

[Effect of the Invention] 

As in the above, according to the charging apparatus for 
flash- lighting capacitor of the present invention, charging 
is interrupted when the detection voltage of the main capacitor 
reaches a predetermined voltage (full-charge voltage) and 
charging is resumed after a lapse of a predetermined time 
thereby making an additional charging until a predetermined 
voltage is reached whereby it is possible to extend the time 
the voltage on the main capacitor drops due to natural discharge 
from a full-charge voltage level to a flash - lighting allowing 
voltage level. Accordingly, even where the difference cannot 
be taken great between a full-charge voltage level and a 
f lash - lighting allowing voltage level of the main capacitor 
by the use of a small-sized main capacitor for camera 
size- reduction, voltage drop time can be delayed. Accordingly, 
the occurrence of release time lag can be decreased during 
pi cture - taking with flash light. Meanwhile, particularly, in 
a flash- lighting capacitor of a camera not having been used 
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for a long time, the conventional charging scheme even if once 
making a charging to a full charge greatly drops in voltage 
in a short time after the charging is stopped, in such a case, 
the present invention is conspicuous in charge improving effect 
due to additional charging. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A block diagram of a charging apparatus for 
flash-lighting capacitor according to one embodiment of the 
present invention. 

[Fig. 2] A flowchart showing a procedure of charge 
control of the same apparatus. 

[Fig. 3] A time chart showing a transition of main- 
capacitor charge voltage in the case of a charge scheme 
according to the present embodiment. 

[Fig. 4] A time chart showing a transition of main- 
capacitor charge voltage in the conventional charge scheme. 

[Fig. 5] A figure showing, with comparison, a voltage 
transition due to time passage of the main capacitor in the 
case of the present embodiment where there is additional charge 
and in the case of the conventional scheme not having additional 
charge . 

[Fig. 6] A flowchart showing a procedure of charging 
control according to a modification. 

[Description of Reference Numerals and Signs] 
1 Charge Apparatus 
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2 Main capacitor for flash lighting 

3 CPU 

4 DC-DC converter 

5 Charge-voltage detecting circuit 

6 E 2 PROM 
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[Fig. 1] 

A. Boost cpntrol 

4j Flash - boos ting DC-DC converter 

5 Charge -vol tage detecting circuit (A/D) 

[Fig. 2] 

A. Charging start 

#1 Charging detected 

B. Full charge 
#2 Charging stop 
#3 Standby 250 ms 

#4 Additional charging start 
#5 Charge detected 

C. Charging completed 

[Fig. 3] 

A. Charging ON 

B. Charging OFF 

C. Main capacitor charge voltage 

D . Full-charge voltage level 

E. Full charge level 

F. Additional charging 

G. Time 



[Fig. 4] 

A. Charging ON 

B. Charging OFF 

C. Main capacitor charge voltage 

D. Full-charge voltage level 

E. Full charge level 

[Fig. 5] 

A. Full charge level 

B. Additionally charged 

C. Not additionally charged (conventional) 

D. Lighting allowing voltage level 

E . 9 0 seconds 

F. Lapse time 

[Fig. 6] 

A. Charging start 

#21 Charging detected 

B. Full charge 
#22 Charging stop 
#23 Standby 250 ms 

#24 Within 12 hours from preceding charging? 
#25 Additional charging start 
#26 Standby 200 ms 
#27 Charging stop 
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#28 Additional charging start 
#29 Standby 300 ms 
C. Charging completed 
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